circle represents the top sample (0-3 cm), the blue circle represents the middle sample (6-9 cm) and 11 the red circle represents the bottom sample (29-32 cm). slowly decreases with depth however the composition within its classes were changing with depth.
28
Proteobacteria is also among the most abundant phyla in LK (Schwarz et al., 2007a) and in other 29 freshwater sediments (Tamaki et al., 2005; Wobus et al., 2003) . Proteobacteria is a very diverse 30 phylum, divided in to number of classes which most of them have been observed in LK sediments. sediments and acid mine drainage environments (Shah et al., 2014) . Part of our sequences were 84 closely related to Clostridium tunisiense (96%) which uses elemental sulfur but not sulfate, 85 thiosulfate, nor sulfite as terminal electron acceptors (Thabet et al., 2004) .
86

Bacteroidetes
87
Sequences of Bacteroidetes were mostly abundant in the middle layer of the LK sediment core.
88
Bacteroidetes are known as hydrolytic fermentative bacteria, they are major utilizers of high-89 molecular-mass dissolved organic matter in marine ecosystems (Cottrell and Kirchman, 2000) .
90
Therefore, fresh organic matter (high in high molecular mass dissolved organic matter) that 91 descends from the water column could be utilized by the Bacteroidetes present in the upper part of 92 the sediment.
93
The major archaeal populations in the sediment:
94
The distribution of the population was described above. However the environmental conditions and 95 metabolic functionality of our sequences were not shown. The uncultured clones similar to our 96 sequences might help indicate on microbial process of the dominant sequences in our samples.
97
Euryarchaeota
98
Methanomicrobia
99
The majority of our sequences were classified within Euryarchaeota, in Methanomicrobia class. , 1990) . Methanosaeta was also shown in previous studies of LK (Schwarz et al., 2007a (Schwarz et al., , 2007b 104 and in other meso to eutrophic freshwater lakes (Glissman et al., 2004; Koizumi et al., 2003 (Borrel et al., 2011) . hypotheses about their functionalities are based on the environments in which they were found.
118
Methanogenesis was suggested, as they were found in deep lake sediments with high methane 119 concentrations (Borrel et al., 2012) , and they were also hypothesized to be involved in AOM, as 120 they were found in AOM zones (Schubert et al., 2011) and in marine seep sediment (Beal et al., 121 2009). However, in other environments, in which methane concentrations were low, the utilization 122 of waste products, intermediates, or dead cells by MBG-D was also suggested (Smith et al., 1975) .
123
Recently, a single cell genomics study showed that members of MBG-D were capable of exogenous 124 protein degradation in cold anoxic environments (Lloyd et al., 2013) .
125
In addition Terrestrial Miscellaneous Gp(TMEG) family was observed only in the middle and 126 bottom layers of the sediment. This lineage was includes clones from the terrestrial subsurface and 127 from soils, marine sediments and freshwater lakes (Teske and Sørensen, 2008 Boetius, A., Ravenschlag, K., Schubert, C. J., Rickert, D., Widdel, F., Gieseke, A., Amann, R., Hinrichs, K. U., Hayes, J. M., Sylva, S. P., Brewer, P. G. 
